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•& ^<^1 SW#<fr ^^H^^HHHDAC, Histone DeacetylaseW tflSfl # 



63-5 




#3 2004/7/22 



eft}- 2:^#<A pharmaceutical composition containing Novel 2-oxo-pi peri dine derivativ 
(II) compound for treating cancer disease} 

^^(tumor)olSrJL IrSjfe.AflS ^<H^7> ^sqoj 2:3-2-3. 3^-51 ^^Mlfe 

^Sfls) c).^- 7l^rA5. ^o]s)7lS. ^tr. ^3 £-3.^ ^31- (neoplasia W^S. ^^r. # 

^HtII aL-f-i- ^ ^3 -2-3.^ o-JSTfl -s}^ nVA^^-olrf. £ Af)?H3o_3. 

al*^ $7}^ 2000^:^^1 ffl^d 600^> ^ o]^ 6 ] A>^§>JL 

2020^^^^- 1, lOO^^l ^O.^. ofl^SlJE.S ZL ^5.^* *<»>ifl 

olsl 20% *Htr^r. i^S. l-^>ul # 
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ofl tfl«flA^ 33-*>7fl fl-^S)^^ #Xt£>K 80-90%7> ^AS] ^ ^^^H ^«fl 

41 f^^-fr^Koncogenes)^ *|'-fr*M-< tumor suppressor genes)7> $X^, 

sft^ tfla} 33 ^.oi^ofl <q*fl Jj^aJ ^ <&°] ^3*>7fl 

3> *l^(histone)^r -fi-^^lS.^ ^ ifl DNA^f ^SKn. flfe ^7l^ ^*|33>1 

^ ^ 41*1^1 41 (lysine) #7^ e -^l^K amino group)4H 7>^^«?1 
m^(acetylation)7> SH\Ji=r. *]*W± <>H^^ (S^)^ ^H" 

<4> «lv(HH o}Aflifi£|- om^B^^^V^l (hi stone 

acetyl transferase)^ ^ ^^HKHDAC , histone deacetylaseH ^*fl 

3. #0.^, oHfisH^ €^ ^^j. i£^3H ^MM<& 
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*fl <r Sl^, «*fl*}*l «£3j3l <>1 J*W£ 3 n}-HH; 1) *1*?K> T^Cshort 

chain fatty acids); -'Ml^lMBCbutyrate) [Newmark et al., Cancer Lett. 78, ppl - 5, 
1994], 2) *H-E-^ A >^ ^W^Chydroxamic acids) H^-S^B)-^ ACtrichostatin A), 

^S^oV^S. *]S.-^A>^ A>(suberoylanilide hydroxamic acid, SAHA) ^ ^f-^ 
(oxamf latin) [Tsuji et al., Antibiot. (Tokyo) 29, ppl-6, 1976; Richon et al . , 95, 
PP3003-3007, 1998; Kim et al., Oncogene 18, pp2461-2470, 1999], 3) 2-^Mic-8-^-4i-9,10- 
6fl^-Al^7>ic<a(2-amino-8-oxo-9, 10-epoxy-decanoyl , A0E)# i^Hr *H#^ ^E^I^H 
(cyclic tetrapeptides) ; B2]~^-41 ACtrapoxin A) [Kijima et al., J. Biol. Chem. 268, 
22429-22435, 1993], 4) AOE* S.^*}*) *V<>1#^ ^IH^^S. ^2: ; FR901228 ^ °\ 

5£|Al tl(apicidin) [Nakajima et al . , Exp. Cell Res. 241, ppl26-33,1998; Darkin-Rattray et 
al., Proc. Natl. Acad. Sci. USA 93, ppl3143-13147, 1996], 5) ^l^H^-(benzamides) ^2: ; 
MS-27-275 [Saito et al., 96, pp4592-4597 . , 1999] ^1 5£^. 
<5> o]&)t!- if^H ^MimeKMl* 3*««H 4 d Hl€ 

m ^^\7\^, a .2.3. tt^^ sa^. ^1-S.M>HS. ^ 

*M fl*fHfe ^ ^-5.(^5] # mM)« «JL3. *>J1, t]6}*|^S}o>* ^ 
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St^V $H£-*1 *!*3^oH, =L & FR901228£ 1# #31 (phase I. 

National Cancer Institute)*! 3^3- Sft**. AfM n^ t ^oMIt 

^S^., *\Jj.<£ ^- -41^^ 7^ 5L€- °1* ^**9* *l£-*>7l 

*Hr ^* <r£°l*+ W4d -S- 1 ^ ^A^^m W^il^ W 

'«|^ ^«(I*H #^o] tfl^-*o}tf. S^IL^m 3711 tflA>^ 

^(antimetabolites), «&21sMKalkylating agents), ^A}£<t<3*il;*jK antimitotic drugs), 
JtM-;«| (hormones) S-^r^M , #^3.$ «^«r *fl*W3* *|*H*Hr tflA>^^- 

*l|3.fe- ^4Kr£.*i| (methotrexate), ^-fr5.*ll(6-mercaptopurine, 6-thioguanine), s^l^-n- 
5LSt|(5-fluorouracil, Cytarabine) & , DNA^j <&€7l« 5.^*r^ DNA^ 

^-^(chlorambucil, cyclophosphamide), ^-^(thiotepa), 
Sr^-#(busulfan), ^H3.£.-f iSHXI ^l-(carmustine) , B^^7^1 sj-^"§-(dacarbazine)°l 
*«^l7l ^-ol^ *)=#3>J -^A>^<i^. *>#«H ^li^tl- ^*fl*Kr -fr*HMi^**H 
Q^B)^p>c1^ D(actinomycin D), ^^1^1, M^H-ti, ^J^H^ ^ 
*U, €33^, ^Hr^H^ ^ ^*^S.o]s., ^^-i- £lr*rfe -B-^V^-^ ^" 
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« 

^ tfl^-g- x]3_f>}7] 45l£ 7}&& 7}& ^<&*\)4\ 

^Wl, x3^5L*Hr 
^ d HI«W *WH=- *#*l|3. ?m^}7] <&=?-7} ^^14 

. ^H^e^Wlfe 43.^ ^ Sr&x} SL^S.^, <&^S.*\ 
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[^3 tM§1 

> #7) JW* ^*>7] ^«H, •& # #3 ^#3 -fS-&-^Lb, *>7l <gi*H ( 

11)3 7-2i% 7}$. 2-^-3*11 3^ W# Sfe <>13 3=3 -2-3. «!•§- 7}^ <8-|r 



Xfe -OH, -NH0H, -NH0CH 2 Ph, \=/SEfe \=A>l3I, 
14> n ^ m£: AA l^^SLS. 1 vfl^l 53 3^13., 

is> <>J33 *1«^S>1, 1 ^ 43 < &*L 1 

tj)^| 43 Wl. ^BS, ttS«, °}^, ^eo^Ih, 7>a.o>olS., ^o>tj!^ 

^l«:7lolaL, 




13> 
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> M-&- ^-M *l#Sj*r <y^^ *|$M|3>1, 1 vfl^l 3^ ^ <&Q, R'S! 

7> ^^V, 1 vfl^l 33 *|^- JEfe iHa-Al *l«7l°l 

s> ^(rrrrr)^ #<|J ^ Hb m^-i- 3*1^. 

9> (n)3 W« ^tt^, 3^ 

!0> 3-[l-(2,4-tq^AM^)-2-^-^ 

*i> N-*l -3-( 1-^-2-^-1 ,2,5,6-31 H^l H-S.-**) e| ^-3-^ )-H.3.:b] ^r 6 >^l — , 

22> N -*l = a] -3-[i-(4-u) E^_a]l^)-2-4i-l ,2,5, 6-31 BS}-*1 3 ^-3-^ £r 

23> N-*l H.^ A] -3-(2-^-l-5SH €-1,2, 5,6-31 H^l 2.3.-3*1 e| ^-3-<H )-HS.3E) ^o>nl 3= , 
24> N -§l=SAl-3-[2-4^-l-(4-^l^-H^)-l,2,5,6-3lS^lM-^^^-3- < a]-M^^r 

25> N-*l = ^l-3-[2-^-l-(4-4^-^^)-l,2,5,6-3im^*l^-^^^-3-^]-S^^o]. 
*l2, 

26> 3-[l-(2,4-t^^^l^^)-2-^di-l,2,5,6-3lH^lH.^^^-3-^]-S^^ > 
:27> 3-( l-iffl ^-2-44i-l ,2,5, 6-31 2. ^ ^-3-<£ , 
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102^^2716 ^ ^*> : 2004/7/22 

8> 3-[i-(4-u) eg-iffl ^ )- 2 -^±-i ,2,5,6-^^*1 = *M ^-3-^] -=3.3*1 ^ , 

9> 3-(2-^-i-l-^^l ^-1,2,5,6-^^*1 ^-S.^ ^ , 

o 3-[2-^-4i-l-(4-*l! )-l , 2 , 5 , 6-^11 He>*l 3 ^-3-<g ]-= , 

i> 3-[2-^-4i-l-(4-5fl )-l , 2 , 5 , 6-3|HB**l ^ ^-3-^ ]-HS.3i) ^Xj- , 

;2> 3-( l-iffl ,2,5,6-n me}*] = ^-3-^ )-N-^ ^ ^-2-^-HS.sq — , 

13> N-(2-o}*l ^ )-3-(l-MM-2-^-±.-l ,2,5,6-^H^l = 3.-3} ^ ^-3-^ ^.o}*] 

— • 

M > N -(2-o}*l*r:-^\i)-3-[l-(2-^1i-^^ 

J5> N-(2-oM^-^^)-3-[l-(2-^^Al-^^)-2-^-l f 2,5,6-^H^>^M-^^^l-3-^]- 

36> N-€ -3-(2-%^-l-*M m-1 . 2 , 5 , 6-31 ^5**1 £.3.-3*1 e} ^-3-^-£SS| -Sr^V^l — , 
37 > 3- [ l-(4-6Hl 6 H ^ )-2-^-i-l ,2,5, 6-31 H3.-3J} 3 ^-3-^ ]-N-*l 3=^*1 -H. 

3.*|,fro>TilS., 

38> N-{4-[5-(2--§l S-^-Al ^JE.^ -*11 m )-6-^-3 , 6-^ *| J= 3-2H-3i| e| ^-1-^ € M ^ >"€ 
39> H-iH -3- [ l-(4-^ nil ^SL^M ii-iffl ^ )-2-^-4i-l ,2,5, 6-31 Be^l £3-3] ^ ^-3- 

c40> N _§] t=43- X| -3-{2-4i-i-[4-(tf^l-4-t£^^ql.t)-1!l ^3-1,2,5,6-^1 H3.-3J} b} 

63-13 



102^p2716 ^ 2004/7/22 

42> 3-[l-(4-^S^ 6 M^-€^)-2-^i-l,2,5,6-^B^*l^£-slBl^-3-^]-=^^, 
43 > 3-{2-^-l-[4-(l-^-4-£a\i<>W^ 

44> n-*1 S.^-Al-3-(2-^-i-l-Jffl^l 511 3 ^-3-^ )-H5.3i) £<>}*1 = , 2-[l-(2,4-^ tfl^-^l-€ 
^)-2-^i-l > 2,5,6-^H^*lH.S-^Bl^-3-^]-N-*l = ^Al-oV^Eo> 13 ls., 

45> 2-(1-^^-2-^-1,2,5 ( 6-^e^1h.S-^^^-3-^]-N-«1H.^a1-oV4h^1^ ( 

:46> n-*1 S-^a]-2-[1-(4-M B£-«l)-2-4i-l ,2,5, 6-^1 J= 3.-3*1 ^ ^-3-^ ]-N-*l 2.^- 

N-*l 2=^*l-2-[2-^-l-(3-*11^-=3.^)-l ,2,5, 6-31^*1 S-S.-^ £] ^l-3-^]-N-*l — ^ 

c48> N-*lH.^l-2-[2-^-l-(4-^-^l^ 
6 V^fl— °V P 1— , 

c49> [l-(2,4-^^l^l-^^)-2-^-l,2,5,6-^H^l^^-^^^-3-^]-^HlH 

<50> (1-^^-2-^-1, 2, 5, 6-^lS&l--alH.S.-3X|El^-3- < g)-^HlH 

<5i> (2-^-1-^^^-1,2,5,6-^^^1^.5.-511 e]^l-3- , a)-^ : llH 

<52> N -*l - 2 -(2-^-^-l-sll ^ofl t~l , 2 , 5 , 6-3] BB1--S1 ^ ^-3-«a )-<>Hl B^H — , 

<53> [2-^.^-1- (4-5)1 )-l , 2 , 5, 6-31 H^-S] = 5.-3*1 B] ^-3- <a 3 -°H1 S^V , 

<54> 2-[ l-(2 , ^1 -^1 ^ ) -2-^-^-1 ,2,5, 6-31 ^.5.-^ El ^-3-^ ] -N--&1 = ^1 -°H1 
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56> N-*] HS-a1-3-[2-^-4i-1-(3-4 )-A A ^ ^-3-^]-HS.3q ^o>d] = , 

57> N-*l H^- a] -4- [ l-(4-*l) A] iffl aj )- 2 -^-i-l , 2 , 5 , 6-*fl £.3.-3*1 Hi ^-3-<m 5^1 e. 

58> 4-( 1-^^-2-^-1 ,2,5, 6-*flH3j-*l ££-5) El ^-3-<a )-N-*l = s.Al-^Ej ej.nl = , 

59 > N-*l H.s.Al-4-[2-^-i-l-(3-^ \i-H3.^ )-l,2,5, 6-31 2=3.-3i| 3 ^-3-°i 3-^3 b}-*! 

■ > 

«0> N-*l H.^-A] -4-[2-44i-l-(3-5fl )-l,2,5, B^l ^-3-^]-^ e^l s. 

<63> Sfflfajos ^ 7V^tb -B-sl^Cfree acidW ^AJ€ ^7>6|ol -fj-g.^- 

4. ^7}<§^r ^ f ofl^- ^ S^** ^Sl A> ^-g-ofl^ *tfl Atrial, °1 ^ 

^r-i-, *im#, 6 Hm ^ 6H]mMmm4 ^shs -r-ti a^h ^ai^w 
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, S3€ J ?-.£.3. 6 WlH'&, a1eha> ( ^Bfl^(maleic acid), ^4Kh ^HlKh 

^aAV, ^cfl2A>, HS-Sl-gr^Cpropionic acid), T^^Kcitric acid), £*>(lactic 
acid), #3#*>(glycollic acid), #-¥-^K gluconic acid), ^MfS. 
*_Kglutaric acid), (glucuronic acid), 0^2). e ex}- ; 6^32^^, f}^, 

«6> ^-7H (11)^ ^^^.S. ^-§- 7>^tb <3£r, *H=)*1 ^ *K ( 

11)3 5^#<>f| ^ $Hr ^ SEfe ^71^71^ ^ i^t*. W^^S- 

*l-8- 7>^^r ^osfe *1=^17}^ q-Hl-, ^ ^ IW^, ^1^71^ 7 m ^ 

o]^i <?1 o>Afl^|olB, AlHiSflolH, E}-5H3HH, ^t^MB, 

^l^^lolH(^^Bll^B) ^ p-l-^-«ffl^3Ev1]olH(S.^sllolB) <3<>1 $X°-*\, ^3H4 
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59> HfrM 11 

1-bromo-3-butene R 



H 2 N-R 



hunlg base 
MeCN 




Grubb's 0) cat- 
CH2CI2 



NH 2 OK 
MeOH 




^ 0 > R'fe ^±0)7]^ ^#^014. 

#(e)# »]2:^7l ^ 43:31 afla^* M-^-W. 
^> 711 l^H^lfe ^n(Hunig) ^ «H -fr7l-g-t.il ^*\]*\ 5f^-# (a)* 1-J13. 

9Mt A >-§"^ ^ SlS-^. ^7lS.fe C]o|toli^0^t A}-g-^; ^ £4- 
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*^=L ^7lte #t#^<*l W#(a)«fl tfl*B 2 vfl*l 3 A>-g-^ ^ SJtJL^, om^l ^> 

tf£ ifl*1 0 TC ^3 <<r<8$ <r Xl^-. 

73> ^ 2tf?ilSr, ^-71 3^#(b)# l-[3-(T=H^WiOHS^]-3-<^7> 

-fl-71-g-^S.fe *fllJ31 #3.51-01=, A}-g-^- ^ &t}. OH, #7} S.icA>0_3. 

*r 2-«fl ^ ^l-^ffl^r^ -Sr^3:-5-^ ^ <%£z^*7} =L a>-§-^ sj-^-§-(bHI tflsfl l 

1.2 W^S. a>^ ^ flo.^, *fl*l 0 TC ^3 £5L°1M *r 

74> X| ^71 3^#(c)^: #"fl(Grubb's ( 

I) catalysis)^ ^*fl -fM-MI ^#(d)S. ^Al^i*. ©H, # 7 1 ^fflsl a> 

3^#(cH *M 0.02 0.1 #^£.3. Af^fe ^o] o)&0\ 

C75> ©HAi, XI 4^:741 3. a> 7 1 ^-W(d)* £#-§-"11 f^H ^ ^4 ^Al^ 

trj-g. (n)Sl S^h* ^ ^1^1 X7> -NH0HS1 ^l-(e)-i: ^ #7] ^ 

Jjtf- «|H.^-AlO>PlS.7> B>^«>J1, ZL A>-8-^^ 3^-§-(dH 2 3 «> 

W*H, *llr^ A>^. vfl^ o t: ^ sa4. 
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THF-H 2 0 



LiOH 




O 



d 



77> (2)fe #7l (l)*fM oJo^ ^-t^-(d)-i: *flHB**|H.3.*F3: -§-*fl 

*r*M ^Al^ ^ofl tr}^ <gi&*| (H)^ ^<*IH X7> -OH^l 3^-§-(f) 

78> [tiV-§-^ 3] 



<79> i£-§-^ (3)^. ^7) ^r-g-^ (2)S.-^Bi ^<^^1 s^#(f)-8- EDC €^fl *H1 -B-7]-M ^1 




9 
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R=Ac.COPh.T* 



S2> #-g~*| (4)fe #7] <&-§-^ (1)<*1H ^<H^1 *J-W(d)SW Sl-WCj ^ k)* *l]S*>7l 
*3> XI na?H>Hfe ^r-g-^ (1)^*1 "S^^ ^l-(d)# -fM-g-*fl o>o|uil- aV-g-A]^ 

«4> ^ 2^313. $-W(h)* (Ac0) 2 0, PhCOCl, MsCl 3E^ TsCl ^ ^-§-^1^ (i) 
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«s> XI -8-71*1111 o}*)<$3\- <&-8-<M* ^ 

& *1«;X| X7> -NHOHSl SMJ-*(j)» <£W, = -M ^4) 

*\ 4^M#4 ShS-^ *1€X) X7> -OHSl W#(k)* cH, (Ac0)20, PhCOCl, 

MsCl SLfe TsClfe (hW tfl«B 1 *fl*l 3 W.°3. ^>-8-^ "}^*I*V4. a* ^71 

o}n]<^ o.s.^ SeH 1 H 6 > , ?l 0 l m}^*^, °H SfrWOW 
tfl*H 2 vflX| 3 ^^.S. A}-g-*Kr 3M «V^2|*>4. SEtb, #7l #-§-<*IM *V8-7Hr«: 

86> [i&-§-^ 5] 



:87> (5)£r -SM U)°1H ^'H*! ^tt(d)S^^ 3-^#(m)-gr X|2:*W $m 

X] 2^1 ^12:4^* ^^4. 

<88> XI m^S. sj-^i-CdH ^#-^(Pd-C)«- S^*0)-& 

(d)ofl rfl^j 0.1 xfl^l 0.2 ^SLiZ. «>M"SH. ^71 *\*\ s^lrUH rfl 




o 



m 
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Q 



«i> *i] l^lS. ^r-S-^d)^^^ J^*(b)# EDC ^ *HI 

A>.g.^ ^ sa^. ^ 0 ^ &S.<%*\ *r 

<92> *H 2#tHHtt ^-71 ^#(n)* -f-^^- ££r #"fl(Grubb's ( I ) 

catalysis)*! ^*fl *M «JUWs* *7l-M 13**1*1 W(o)a 4 

«*13Q^. °H, #7l ^fl^l *V8-*fr ^#(n)<Hl « 0.02 0.1 ^JLsL *V§-*Kr 3 
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Bfl ^cflAf 4^34 ifrM* X7> -OHSl (q)-i- ^ ^71 o\yj\ ^ 

& (oW tfl«fl 2 tfl*] 3 ^-^S. ^ flo.^, olfS] V* W 0 t: 

£<M «<r<« <r 3E*K #7l <&-§-4| A}-g-7}^ ^^Sfe *K>£|- B}#<>1 w>^. 

0 X: ^SL^H ^*Hr %o) v}^^. 

34> [^V-l-^ 7] 




o 



s 
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96> [^V-g-^ 8] 



H *-~* EDC,CH a CI 0*V CH * C, 2 



Grubb's(l) cat 



MeOH 

R 



R 

u V 



-98> 4 l^S. #-§-*KD<*lH^ ^l-(b)» EDC ^*fl *H -B-7]-g-ffl f-alM 

m, 2-^1 ^-^tij ^-6-^ H^+n = 3. ^"71 o>^W#(b)^l <M 1 1.2 

<99> *{| 2^*H^fe -#71 sj-^-l-(t)^: ^MUD ^HCGrubb's ( I ) 

catalysis)^ ^ *M ^^^1 *3.3W£4 -fM-M ^-§-a1^ S^#(u)3. # 

^Al^cf. o-Jnfl, ^-71 ^nfl^ a>^-^ ^l-(t)^) tfltfl 0.02 vfl^l 0.1 t^AS A>-g-^ ^ 

ioo> olo]^, *|) 3^313- <#7) ^tt(u)t <&#-§-*fl ^ ^4 tiV-i-A]^ ^6|| 

4=- 3*«H3 ^ X7> -NHOH^l ^#(v)S ^^4. ^"71 j^g. ( u ) 
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of t|)«R 2 3 ^SLS, A}-§-^ ^ flo.^, <>lfS] ^fl*l 0 TC £rS.°lM 

)2> s^, ■& Ht^-fr ^71 (11)3 2r^-§"§: -frM*.2.3. *>ul, ^-§-3^ 

tf. ^ hl^ SFr^ 3-^. *>W, -frW. 
W*. *Vg"*flW^, x}^*?-<&&, S^m^CHodgkin's disease), ^S. 

w, ^ ^ ^m^, ^h-t 1 se^ ^i^m tf*. 

oj.^, ^4l^3l(CNS; central nervous system) 1*> CNS ^B&, ^ 

Al^S^, H*H^] 5a^. # *13.*H *r-§-"i: <r 

Sft4. 

•04> S^W* 2^€>fr 'S'lH 4€r #*0. ^Ml 3 * 
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<>HMH * ^ SW. . 

o £ «MHfrfr If^fr ^ 4^ ^1, 3*11, 

6 »l^. ^fl^s.^ **) *I-M. *M1 » 

)?> #Aii*}.7fl^, a >-§-*>^ ^n), 

^<H£. SH- ^.^^ ofll- ^#7>Jiv1lolH(calcium carbonate), *r3L 

^(sucrose), lactose), ^ 3<H 2r*H€ *r 5£4. #£^r JMM 

o}£\<% ^>zivll# ^o}*MH, *3L *%J»3E ^ $14. 

3U= sj-^ ^l^N ^3 7>*| Jf^^l. <*)1» «^ ^8r*H, Ji^^I 

2: *H*|1 ^ s)-^|7> 5E.tr€4. W*l|3.fe (propylene glycol), # 

eH^* -ir^ti -^1-^ 7l#, ofl^iillolB^ ^4 7}W 

= ^o] a}-§-^ ^ $14. ^*H3 7l^|S.fe- fl^(witepsol), "last, m-a(tween) 61, 7> 

L08> £ ^-tg^ ^.^^ «>^t!: ^ ^ ^S-. W^^fl. 
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M-* * 0.0001-lOOmg/kg^.S., a}^*}?^ 0.001-100mg/kg^ 

<£-g- 1*1 ^$3. M-^f^ Jf<^ ^ 5£4- aM3*4H ^ 
# # *W 4I«H 0.0001 - 10 ti>^^*»fl^ 0.001 - 1 o^ojg. &J|«H6> 

5E]^>, 3^ SE.^ ^^fl(intracerebroventricular) ^ 

i2> 1. 3-[l-(2,4-^^^m^)-2-^-l,2,5 > 6-^H^lM3i]^^-3- < a]-N-^S.^lH 

S3q^>fl = (el) ^ 
■13> ^1 i ■^■^y-.Vofl^-(2.4-^^^-Al^ ^^V?l(M M 

.14> 2,4-^^s-Al^^6>i?l(a)(0.740 mL, 4.926 mM)3 ^M^sKI^ -§- 6 -H 1-31SS.-3- 
Jf 31(0.500 mL, 4.926 mM)^ ^o^a^ofl^oV^ (0.940 mL, 5.396 mM)# #*H*1 ^ 
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o>t?l *W#(b)-fr ^WSfiW^fr 40%, 436mg). 
^ Mi-NMR (300 MHz, CDCI3) , 6 7.10(d, >8.1 Hz, 1H), 6.41(m, 2H), 5.75(m, 1H), 
5.01(m, 2H), 3.78(s, 3H), 3.77(s, 3H), 3.70(s, 2H). 2.63(t, >7.5 Hz. 2H), 2.24(m, 2H) 

tO ^Tfl 2. 4-r^-3-^^-(2.4-tq P «^Al^^V^VJS.^1-^^-4-^l^ ^ ^I^Eflg(c) ^ 

it> ^-71 ^ natf|4H a^W(b)^ ^seM^- 0.5 M -g-'-H 5.^(2-^ 

5ffl€^^r-^5-nll€ °fl^ = ) (714 mg, 4.519 mM), EDC (953 mg, 4.971 mM) ^ DMAP (110 mg, 
0.900 d0« ^tb * *8r4H 5 Al^cj- 4H<>HW>lH*«*.2. 
3. ^j^tb 5% HC1 -M (10 mL)^ (10 mL)^.S. Afl^*>5|rf. ^-7l# 

^ %^p>zl^#o.s. 32^ ^ M** ^=L3L*}s.nsfl*I( 

-gB^Hl ^ «:»l-4^l 0 lH/^<i=l/2)^6.S. ?M1*H 4-[^-H-3-<^l 1 d-(2,4-^ 

pfl^.Aliffl^)-7>«>H.^]-5fflB.-4-^l2ii^^: ^l^tfls ^l-(c)* ^^^(^r-i: 40%, 
1.39g). 

H8> ^1 3 3Hlzi2Jc^M^^^ ^ 
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9> #7l 4 2#?iH<*l W*(c)(130'mg, 0.360 mM)4 ^M)^- ^ffl(20 mg, 0.024 mM) 

A 3-[l-(2,4-^^^Al>a^)-2-^-l ( 2,5,6-^H^*l^^^^-3-^]-HS3q^ 

p||^ ofliEfls 3^#(d)-a: ^Wfc^K^* 90%, 108 mg). 
J0> 1R-NMR (300 MHz, CDC1 3 ), 6 7.17(d, ^=8.9Hz, 1H), 6.41(m, 2H), 6.26(t. >4.3 Hz, 

1H), 4.53(s, 2H), 3.77(s, 3H), 3.76(s, 3H), 3.62(s, 3H), 3.28(t, >7.1 Hz, 2H), 

2.61-2.47(m, 4H), 2.22(m, 2H) 
21> 13 C-NMR (75 MHz, CDCI3), 6 173.6, 164.8, 160.2, 158.5, 134.2, 133.9, 130.4, 118.0, 

104.1, 98.3, 55.2, 51.3, 45.0, 44.3, 33.3, 26.6, 23.9 

22> Tfrdl 4. 3-ri-(2.4-t^^1^)-2-^-1.2.5.6-El^ 

23> $7) *(| 3#?HH S^#(d)(46 mg, 0.138 mM)^ -§-*H ^^(NH 2 0K, ^ 

^ 1.7 M 0.207 mM) 0.122 mL# O'C^^i ^^^r ^ ^^IH 3 jSU&«fr£ 

tj. (0.020 mL)^.S. <*«<>>*I*HH -§•<*!( 10 mL)A5. JH*^ ZL^fl 

^: xll tt/tS.Slf=l/ 10) JliS- ^*ll*H 3-[l-(2,4-^^|^m^)-2-^-l,2,5,6-^|H 
el-^H.S.5i)E)ri-3-<a]-N-^l = ^lSS.2l^ r o>Ti]= sl-^-#(el)* ^^^(^ 73%, 32mg). 
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(e2) ^ 

!6> 3: N-*lH.^)-3-[l-(4-MBS-'ffl^)-2-^-l,2,5,6-^m^HS-3i)^ia-3-^]-H 

S.3|^6HH(e3) tMS 

jt> 4: N-*l = ^^l-3-(2-^-l-^^m-l,2 f 5,6-^H^l^S-3q^^-3-^)-HS3q-&o>Til 

S.(e4) 

28> 5: N-*l = ^l-3-[2-^^-l-(4-^^-=^)-l,2,5,6-^S^l=.S-sq^ia-3-^]-H 

29 > 6: N-*l^^l-3-[2-^-l-(4-^^-^-m)-l,2,5,6-^H^lM-s|^ia-3-^]-H.S. 

3q**MH(e6) ^ 

.30 
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#3 «J*>: 2004/7/22 



*M 




NMR iH«i«fl H*|6| 


9 1 


H0 VS 2 


28(m. 5H>. 6.44(t, 7=4.3 Hz, 1H), 4.61(s, 2H), 3.33lm, 
), 2.57(t. 7=7.5 Hz. 2H). 2.28(m, 4H) 


3 


An • 


J.14(d ./=8.4Hz 2H ), 7.4UU J=i .MZ M ), o.^VDr i my, 
1.67(s 2H), 3.32(t 7=6. 3Hz 2H ). 2.67-2.32(m 6H) 


4 


s — 


7.29-7.18(m 5H> 6.40(br t 1H), 3.62U ^7.2Hz 2H ), 3.19U 
7=7. 1Hz 2H ), 2.85(t 7=7. 1Hz 2H ), 2.54-2.44(m 2H). 
2.18-2.15(m 4H) 


5 




7.24-7.1l(m, 5H), 6.3l(br t, 1H), 3.35tbr t, 2H), 3 j.Z3Wr t, 
2H). 2.55(d, 7=6. 6Hz, 4H), 2.33(s. 2H). 2.18(s. 2H), 
1.80(br t, 2H) 


6 




7,28-7. 13(m, 5H>, 6.36<t. 7=3.9, 1H), 3.39U, 7=6.75, 2H;, 
3 29(t, 7=7.05, 2H), 2.62(t, 7=7.05, 2H), 2.54(t 7=6.75, 
2H) 2.40(t, 7=6.75, 2H), 2.27(ab, 7=6.0, 5.4, 2H). 1.58(t, 
7=2.7, 4H) 



31>^aH 7. 3-[l-(2,4-^^^m€)-2-^-l,2,5,6-BflH^M^^^-3-^]-H^^ 
(fl) W 
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3> IS} *(| 3^*H*1 3-[l-(2 f 4-^^^l^^)-2-^-l,2,5,6-^lHe^*l 

S-S.s)e| i a-3- < ^]-HS.3il^;AV pfl^ «*f|^3|3.(d)(58 rag, 0.174 tM)2\ THF (0.75 mL)<*fl «r 
^eJ^-CLiOH-HzO, 11 mg, 0.262 mM) 0.25 mL)-§: 0V«H*\ fS*}^. £^#^r O^C 

<M 2Al£, #£<HH lX|:& ^-o> JSL^V^r 5% HC1 -§-^^-S. pH 2*\*\ ^^\^. ^ 
^^oHl^^m-§-°J|^.S. thfr (lOmL^ 33)), -fi-7l^ 3LSMi$«- **l (10 mL)^- 

ZLBfl3il(^el7>^ -§-#*«: ^^/«S5L1-=1/10)^^-S. ^*ll*H 3-[1-(2,4-^p|1s. 

^€^)-2-^-l,2,5,6-Bl]H^lS-S.5r|^ i a-3- , a]-SS3|^ s^l-(f l)-§: ^^S^K^r-ir 
80%, 44mg). 

34> 1H-NMR (300 MHz, CDCI3) , 87.16(d, 7=8.9 Hz, 1H), 6.42(m, 2H), 6.29(t, 7=4.3 Hz, 
1H), 4.54(s, 2H), 3.76(s, 3H), 3.76(s, 3H), 3.29(t, 7=7.2 Hz, 2H), 2.56(m, 4H), 2.22(m, 
2H) 

135> 13C-NMR (75 MHz, CDCI3), 6177.7, 165.1, 160.1, 158.5, 134.6, 133.9, 130.5, 117.7, 

104.1, 98.3, 55.2, 44.9, 44.5, 33.5, 26.3, 23.8 



3Hr -^H 8 vfl^l 12^ sW§-#-8: ^2:*>^^. 
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7>^aH 8: 3-(l-^^-2-4^-1.2,5,6-^B^*lS.^Bl^l-3- < a)- = S.5ij^ : AV(f2) ^ 
8>^aH 9: 3-[l-(4-MBS-^^)-2-^-l,2,5,6-BflS^l^^^Ta-3-^]-S^^(f3) 

9>^IaH 10: 3-(2-^-l-^^^-l,2 1 5,6-^B^l = S.^^ci-3- < a)-HS.^-S:^(f4) ^ 
o'^aH 11: 3-[2-4^-l-(4-^^-H^)-l,2,5,6-^H^*l = S^5l^-3-^]-HS3i|^A>(f5) 

h>^aH 12: 3-[2-^-l-(4-^^-^^)-l,2,5,6-^H^1^3q^^-3-^]-H^^A>(f6) 

42> 
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NMR N*l >M 


o 
o 


0 " 


' tttm OH) 6 34(t J=4 2Hz 1H) 4.60(s. 2H), 3.26(t, 
1=7.1 Hz, 2H). 2.59(m, 4H), 2.25(ro, 2H) 


9 




3.16(d J=8.7Hz 2H), 7.42(d, J=8.6Hz. 2H), 6.39(t J=4.3Hz, 
1H) 4.69(s, 2H) 3.32(t. J=7.2Hz, 2H) 2.64-2.53(m, 4H), 
2.33(dd J=6.9Hz, 5.7Hz, 2H) 


10 


Ok) 


9.92(br s 1H), 7.28-7. 15(n. 5H), 6.28U, J=4.4, 1H), 
3.60(t J=7.4, 2H) 3.16(t, J=7.2, 2H), 2.84(t, J=7.4, 2H) 
2.58-2.48 (m, 4H) 2.15(AB, J-11.4. 6.8, 2H) 


11 




7.28-7. 10(m.5H), 6.28(br, t, 1H). 5.75-5. 60(m, 1H), 
5.01(d, J=16.5Hz, 2H), 3.41-3.26(m, 3H) 2.63-2.26(m, 7H) 
1.84(t, J=6.8Hz, 2H) 


12 




7.256-7. 138(m, 5H>. 6.33(br, t, 1H), 3.42(t, J=6.9, 2H), 
3.32(t, J=7.35, 2Hj, 2.63(t, J=7.05, 2H), 2.547(d, J=2.4, 
4H), 2.30(d, J=4.5, 2H), 1.61(q, J=1.5, 4H) 



W3> QX\ oj) 13. 3-(l-^^-2-^-l,2,5,6-^H^lSS^^^!-3-^)-N-3lHl^-2-«a-HS.3j|^o> 
«lE.(gl) W 
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#71 -i*H 83.Jfel ^#(f2)(30 rag; 0.12 mM)-8r EDC *N -fM-M ^ 

il-=l/20)^^S. ^*H*H 3-(l-^^-2-^-l,2,5,6-BflHe1-*lS.S3qB?ia-3-^)-N-3q^^ 
-2-^-HS.^^ 0 >^H. ^l-(gl)^r ^^*>^4(^ 39%, 16mg). 



46> u. N-(2-o>^^-^^)-3-(l-^^-2-^-l,2,5,6-^S^l^S-3X]^Ta-3-<a)-HS.3il 

^o>PlH.(g2) ^ 




148> 8<M "SM*! ^#(f2) (80 mg, 0.31mM)4 l f 2-J««tK^(40 mg, 0.37 

M)* EDCC77 mg, 0.40 mU) $ DMAP (1 mg, 3 M) M.5*Ms. -g-*fl(l mO^f 

7].^ *>6(|a-1 aV-g-Al^t}. 13*1 # 3L>& 10% ^^Sf- 10 ml* % 

7>t j. 4^. -g-ufll- *}7\Z}<%^. t£Slf (50 m«)AS. ^#tb %^ D > 
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S.S.£^=1/20)^^^.S. N-(2-^Hic-^ 1 d)-3-(l-^^-2-4^-l,2,5,6-^B^*lH.S.- 
*\ e) ^-3-^ H. ^-^(g2)-i- «r^*>Sa4(^-i: 91%, 96 mg). 
9> 1H-NMR (300 MHz, CDCI3) , 6 8.29 (s, 1H), 7.29-7.19 (m, 5H), 7.13 (d, 1H, J5=7.8Hz), 
6.99-6.94 (m, 1H), 6.68 (t, 2H, J^7.9Hz), 6.37 (t, 1H, >8.4Hz), 4.57 (t, 2H, ^7.4Hz), 
3.88 (s, 2H), 3.29-3.21 (m, 2H), 2.68 (t, 2H, >6.5Hz), 2.59 (t, 2H, 6.5Hz), 2.26-2.217 
(m, 2H) 

50> #71 ^aHI 13 vfl^l 1441 7l^fl€ -fl-A}-^ ^at*^* . 5. 3^ ^ 

15 ^ 16^ JMNt#* ^l^}^ 1 ^. 

5i> 15: N-(2-o>Pl2^-4^)-3-[l-(2-^m-^ ; i)-2-^-l,2,5 > 6-^llH^}^^S.-3i)^^l 

-3-^]-HS.^^oH = (g3) ^ 
52> ^aHI 16: N-(2-^H^-^^)-3-[l-(2-^^Al-ii^)-2-^-l f 2,5,6-^H^6lS.S.-3|^ia 
-3-^]-HS.si|^r^^lS.(g4) ^ 

153> 
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41 A|o|| 




^«ig^c||6|6j 


15 




8.23<s, 1H), 7.12(dd, 5H, >6.6Hz), 6.979 (t, 1H, / 
=7.5Hz}, 6.697U, 2H. >8.9Hz). 6.408(t, 1H. J5=7.4Hz). 
4.602(s, 2H), 3.874(s, 2H), 3.239(t, 2H, >7.1Hz), 
2.702(t, 2H. >6.8Hz), 2.604(t. 2H, >6.3Hz), 2.260(t. 
5H, >6.3Hz) 


16 




8.305(s, IH), 7. 189-7. 091 (m, 2H), 6.969-6.914(m, 2H), 
6.794-6.741(m, 3H), 6. 691-6. 631 (m. 2H), 6.355(t. 1H, / 
=4.1Hz), 4.539(s, 2H) 3.965(s, 2H). 3.707(s. 3H), 
3.253(t, 2H, >7.0Hz), 2.661-2.539(m, 4H), 2.22(dd. 2H, 
/=7.1Hz) 



54>^aH 17. N-i^^l-3-(2-^i-l-5i^-l,2,5,6-Bi^l£S-s1^^-3-^-iE^^ 6 M 
S-(g5) ^ 




56> ^-71 ^A]cr|l 123.^ 3^-§-(f6)(30 m g ; 0.15 mM)-i- EDC ^*fl*HI -M-M 

ofl ^o>4 Efl ol E/fsSif=l/l)^^ ^ aflfsH JHM^l -3-(2-^r^-l-5ffl°11 ^-1 , 2 , 5,6-31 
m^*lSS-^3l^-3-^-HS^ = ^l-(g5)^: ^^-^^(^ 75%, 41 mg). 

L57> 1H-NMR (300 MHz, CDC1 3 ), 87.41-7.15 (m, 1H), 6.34 (br t, 1H), 4.88 (s, 2H), 3.58 
(t, >7.4Hz, 2H), 3.16 (t, /=7.2Hz, 2H), 2.82 (t, /=7.2Hz, 2H), 2.53 (t, >6.8 Hz, 2H), 
2.26 (br s, 1H), 2.19 (dd, .7=11.4, 7.1Hz, 2H) 
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><g*H 18. 3-[l-(4-^^^H^-^^)-2-^^-l,2,5,6-^m^*l = S-^^ia-3-^]-N-*1^ 

9> ^1 1. 3-ri-u-<*pi^->fflay2-^^ ^ 

o> *i] 3#3H*1 s^#(d)-a:(50nig, 0.16mM) -fraM *M 

$ Jf. 6>^(i54mg, 2.36mM) ^ <>HlB>&(0.16mM, O.OlmL)^: thfr, 80*C°1H 2a1^oJ- 

*fl: ^m^l^^H/^^l/D^-^-S. 3-[l-(4-^Hic-^l^)-2-^-l,2,5,6-BflHBl- 
*1 = 3.-3*1 A ^-3-«i 1 ]-= 3.s| pflig ofl^Efls ^#(h)^r ^j-SHW^-i: 92%, 43mg). 
51> lH MR (300 MHz, CDC1 3 ), 68.22 (d, 1H, >8.5Hz), 8.11 (d, 1H, >8.4Hz), 7.37 (t, 
2H, >8.3Hz), 6.33 (t, 1H, >4.3Hz), 4.66 (d, 2H, >7.5Hz), 3.63 (s, 3H), 3.29 (t, 2H, 
>6.6Hz), 2.63 (t, 2H, ^=6.9Hz), 2.54 (t, 2H, >6.6Hz), 2.28 (t, 2H, ^=4.2Hz) 

62> 2. 3 J1 [l z l4j^Mg3lE^ 

63> #7] l^TflofH 5^#(h)(17.5mg, 0.06mM)« *\}^^S-^°]^°A^ * 

<£l ^, 0*C*IH (AcO) 2 0(0.07mM, 6.O11L) ^ HBl^im^^KO.OSmM, O.OlmL), DMAP (0.008mM, 
l.Omg)* ^°)^5L 3*1 # ^ SlH^4. ^-§-3. «V-S-^r ^x]*\?]5L. ^#^r ^l^^Hl^l 
*]H-g-^*-3. (10mL^ 3^) 3l3M^"§-§-^-2-^ 0.3. 
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olH)^o.s. 3**H 3-[l-(4-6>4^<»H^-€^)-2-^4i-1.2,5,6-Bl|HBl-*1S.a-sl^Ta-3- 
^]-ESS)M ^fJ ofl^Efla SMJ-*(0* ^* r #4(<r"l: 44%, 46mg). 
4> 1H-NMR (300 MHz, CDC1 3 ), 68.34 (s, 1H), 7.40 (d, 2H, >8.4Hz), 7.10 (d, 2H, / 
=8.4Hz), 6.29 (t, 1H, >4.2Hz), 4.50 (s, 2H), 3.61 (s, 3H), 3.22 (t, 2H, J*7.1Hz), 2.59 
(t, 2H, >7.1Hz), 2.51 (d, 2H, >6.6Hz), 2.22 (dd, 2H, >6.9Hz), 2.09 (s, 3H) 

is> 3. 3dJci±^flJigM^^^ 



ho. JL 

X) 



>6> 




0 



X 



6?> Xfl 2#?M*1 «2£r (i)« ^-M- ^ ^ #-g-*l 

^ 3- [l-(4-o}xfl € 6 > u l ^-^1 ^ ) "2-^-^-1 , 2 , 5 , 6-Bll 3.-3} ^ ^-3-«J ] -N-*l -HsLsq 

68> 1H-NMR (300 MHz, CDCI3), 6 7.50 (d /=8.0Hz 2H), 7.23 (d >8.0Hz 2H), 6.44 (br t 
1H), 4.57 (S 2H), 3.33 (t, /=6.5Hz, 6H) 2.57 (br t, 2H) 2.30-2.26 (m, 4H) 2.10 (s, 2H) 



» 19 21^ S^-l-^g- 
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o^aH 19: N-{4-[5-(2-*1^^1^H>a<a-^^)-6-4^-3,6-^*lB.S-2H-^el^-l-^^^]- 

1> 20: N-*l^^l-3-[l-(4-^^^#a^^llt-^^)-2-4^-1.2,5,6-^H^*lSS-^ 

2l i a-3-^]-SS.2l^rO>ul = (j3) ^ 
2>^aH 21: N-*lH.^Al-3-{2-^i-l-[4-(l-^^-4-^i 1 d<iHic)-^l^]- 

'3> 1 , 2 , 5 , BH}*! ^S--*] ^ ^-3-^ ^r^Tn] JE1( j 4) tM3 



>4> [a 4] 







Fur^fw^Fra 1 


19 




7.90 (t ^=7.05Hz 2H), 7.67 (d, ^=8.10Hz, 2H) 7.59-7. 47(.m, 
3H) 7.30 (d >8.10Hz 2H), 6.45 (br t, IH) 4.61 (s,2H) 3.36 
(t, M7.2, 2H) 3.30 (q, >1.5Hz, 4H) 2.58 (br t,2H) 


20 


o J V° 


7.24 (q, >8.6Hz, 4H) 6.45 (br t. IH) 4.58 (s,2 H) 
3.38-3.29 (m.7H) 2.93 (s, 3H) 2.57 (t, 2H, >7.1) 
2.34-2.24( m, 4H) 


21 




7.78 (d, >8.0Hz, 2H), 7.31 (d, >7.5Hz,2H ) 7 27-7.21 
4H) 6.97 (t, >7.2Hz,lH) 4.61(d, >3.5Hz, IH) 3.47(s, 4H) 
3.3 6-3.30 (m.lH) 2.71-.264(ra, IH) 2.51-2.44 (m,3H), 2.32 
(d, >4.5Hz, IH) 



i75> ^aH 22. 3-[l-(4-oV4m^l^-^€)-2-^^-l,2,5,6-BflH^^S.-3£|el^-3-^]-S.S.^ 
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oflA-1 4^ ^^.4 ^V-g-Al^ X7> -OH 1 ?! 3-[l-(4roH^e>Bl2t-«^)-2-^-l f 2,5,6- 

!R-NMR (300 MHz, CDCI3), 67.50 (d >8.0Hz 2H), 7.23 (d >8.6Hz 2H), 6.45 (t J 
=4.5Hz 1H), 4.58 (S 2H), 3.32 (t, >7.5Hz,3H) 2.57 (t, ^7.5Hz, 2H) 2.46 (t, >7.5Hz, 
2H) 

79> #7] ^aHI 22°fl ^2:^4 -frA}^ ^a^* <M8*H, S. 44 

80> ^Xjofl 23: 3-[l-(4-€S^^l^-^4)-2-^-l,2 > 5,6-^H^1^5.-^^^-3- < a]-HS.sl 
£*V(k2) ^ 

L8i> 24: 3-{2-^i-l-[4-(#^^-4-#S^^lii)-€^]-2^i-l,2,5,6-^S^lS.S.-^ 

^^-3-^}-S.S,^^(k3) ^ 
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> 115] 







■ NMR £«liL4l 


23 




7.83 <d, >6.9Hz. 2H), 7.59(d. >8.4Hz, 2H), 
7.49-7.37 (m, 4H), 7.19 (d, >8.4Hz, 2H), 6.33 (q, J 
=4.5Hz, 1H) 3.26 (t, >7.2Hz, 3H) 2.54-2.40 (in, 4H) 
2.24 (ab, >U.Ob, 3.5Hz. 2H) 


24 




7.74(d. J^8.1Hz, 4H>, 7.18 «. MJ . 8Hz . 2H) 6.93 (d. 
JbB.l. 2H). 4.53(s, 2H), 3.20(br t,2H), 2.40 (s, 9H) 



«>^Al^ 25. N-*l^^l-3-(2-^-l-€^€-^^l^^-3- , y)-H.S.3il^>T3l^.(m)^ 
l, ri-(2.4-t^olpfl^Al-^^)-2-^-^gn^^-3 -^l-^> ^^6fl>i^g(l) 

-g-nflofl feff^^f ^<H^ 4-8- €i« >1171*>JL ^i7}if ^<H^<H, ^£r°*M 1 

*m #-§-*m ^, twilt ^as.v>szii||^(-aem«^ . -§-#4: 

[l-(2,4-4oH^Al-iffl^)-2-^-3i]5ilelia-3-^]-^ ^ ofli^s a^#(i)-fr 
^r^>^4(^ 95%). 

86> 1H-NMR (300 MHz, CDCI3), 8 7.13 (d, 1H, 7=8. 4Hz), 6.42 (d, 2H, /=7.2Hz), 4.51(ab, 
2H, /=32.9, 7.4Hz), 3.76 (s, 6H), 3.66(s, 3H), 3.24-3. 18(m, 2H), 2.93-2.72(m, 2H), 
2.56-2.43(ra, 1H), 1.98-1.55(m, 4H) 

63-42 




#3 2004/7/22 




°> 1H-NMR (300 MHz, CDCI3), 67.26-7.17 (m 5H), 3.61-3.44 (m 2H) 3.08-2.83 (m 4H), 
2.56-2.16 (m 4H), 

ii> 26. 2-[l-(2 f 4-^^^Al-^^)-2-^-l > 2,5,6-^H^l^S-3q^^-3-^]-N--&l=.^- 

Al-^B^lH.(pl) ^ 
)2> ^-^l l. 3-(^^-^-S-3-^l^-^V5. < a > >-^-g--3-^^ ^> pfl^ofl^^g ( n ) tHi 
)3> 1S1 #31 1<M ^^l:(b)* -g-<*H J2Jn*V(Slono-acid) 

(2-^im€-^-W^-4-^^ <^^Bfls), EDC DMAP* ^ #£r<*H 5 ^1^^ 

a]^ 3-(€ ^-^-H-3-<ffl )-^f H-3-*fl pfl^on^Efls ^lr(n)* -r^>^4. 
94> 1H-NMR (300 MHz, CDCI3) , 6 7.30-7.19 (m, 5H), 5.69(br t, 1H), 5.23(s, 2H), 

5.00(t, 2H, >12.6Hz), 4.74(s, 2H), 3.61(s, 3H), 3.42(s, 4H), 2.30(q, 2H, >7.2Hz) 
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6> ^-71 lfc*HH <3£ ^#(n)-i- 2r*m ^(Grubb's ( I ) 

catalysis)^ ^ *H "Ht^l #S.^ol = <q. a& -IM-M *4H S>**1^ [l-(2,4-^ofla. 
Al-iffl^)-2-^-l f 2, 5,6-^^*1^-3^21^-3-^]-^^ «fl^*5. Sfr^Co)^ ^ 

^ 1H-NMR (300 MHz, CDC13), 6 7.17 (d, 1H, >6.2Hz), 6.42-6.36 (ra, 3H), 4.54 (s, 
2H), 3.76 (d, 6H, /=3.0Hz), 3.66 (s, 3H), 3.35(t, 2H, >6.9), 3.28(s, 2H), 2.29(ab, 2H, 
>11.3, 3.4Hz) 

*> a31 a. 2d^z£2Jz£Lll^^^ 



^7l *fl 2^7W*i ^l-(o)* ^ ^4 2-[l-(2,4-^ 

pD a! -igj ^ )_2-^-4i-l , 2 , 5 , 6-31 JEL3--3q e) ^-3-«a ] -N-*l B.^] B°>*1 S. ^-W(pl) 




63-44 



1020^2716 ^*> : 2004/7/22 

> 1 H-NMR (300 MHz, CDC1 3 ), 67.14 (d, >8.7Hz, 1H), 6.54(br t, 1H) 6.44 (d, >6.0Hz, 
2H), 4.55 (s, 2H), 3.78(s,6H), 3.41-3.32(m.2H) , 3.20(s, 2H), 2.0 (d, >4.5Hz, 2H) 

2> #7l 26<H1 7l*fl€ ^2^4 ?\)2i^-& <r*3*V°}, S. 64 

<gAl<4) 27 30^1 ^l^*}-^. 

>3> 27: 2-( ^-2-^i-l ,2,5,6-^ 2= 2**1 - S.-^ 3^-3^] -N-*l S.* *1 -*HI H<>}*1 ^ 

(p2) ^ 

M> ^aH 28: N-*lH.^Al- 2 -[l-(4-^HS-€^)-2-^-l,2,5,6-^H2l-*l^S.-^^ 1 5l-3-^]-N- 

SlH^Al-<>Hlm<>>*]H.(p3) ^ 
os> ^AH 29: N-*l^Al-2-[2-^-l-(3-^^-^S-^)-l,2,5,6-eflH^^S.-^^^-3-^]-N- 

■8l=s.Al-o>A1lB.^lS.(p4) ^ 
06> ^aH 30: N-^^Al-2-[2-^-l-(4-4^-^^)-l,2,5,6-^H^*l^-^^^-3-^]-N-*1 

cSAl-6>AflH^l = (p5) ^ 



507> 
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27 


OH 1 
HM^O 

bo 


S^OTW 5 !^ 

f. 34-7. 22 On, 5H;, 6. 58 vt, ./=4.Dnz, in; «j.oy vs, 
JH) 3.39-3.30(ro, 3H) 3.20 (s, 2H) 2.39-2.30 (m. 
HO 


28 


HM^O 


8.21 (d, J=8.7Hz, 1H). 7.44 (d, >8.7Hz, ZHJ 6.63 
(t, >4.3Hz. 1H). 4.75 (s, 2H). 3.41(ab. >6.5Hz, 
4H$, 2.43(ab, J=6.2Hz. 2H) 


29 


r 

HM^O 


7.22 (d, >6.5Hz, 2H> 7.14(s, 3H) 6.5Hbr t, 1H) 
3.43-3.32 (m.5H) 3.11(s, 1H) 2.59(s,2H) 2.29(s,2H) 
1.84(s,2H) 


30 




7.28-7.13 (m,5H>, 6.54(br t, 1H), 3.44-3.31 
(m,5H), 3.14U.1H) 2.62(t, >7.1Hz, 2H). 2.34(s. 
2H5, 1.58(t, >3.4Hz, 4H) 



os> 31. [l-(2,4-^pfls.Al-^^)-2-^4i-l,2,5 f 6-^H^l = S.-^^^-3-^]-^H # 

(ql) 
09> H0^ ^0 




0 N 0 
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» #71 26^ *fl 2i&7fi<M ^#(o)-i- meH-^iLS-oHH^XTFA)^ 0 !!^ ^ 

a>S}-^4 #-§-a]^ [l-(2,4-t^^^Al-iffl^)-2-^-l > 2,5 > 6-^H^*lHS-3qElia-3-^]-^S 

» MHUJR (300 MHz, CDCI3) , 67.18 (d, J=8.7Hz. 1H), 6.54 (t. J=4.3Hz, 1H), 6.45 (d, 
J=6.6Hz, 2H), 4.60 (s,2H), 3.79(s, 6H) 3.39(t, J=7.3Hz, 2H), 3.34(s, 2H), 2.32(ab. 
J=11.7Hz, 3.6Hz, 2H) 

2> ^7] 31^ 7l?fl€ *I12:«<J-134 -fr^ ^}2i^-%: *r«8*H, 3. 74 ^ #^^1 

# 32 vfl^l 35^ aflSSV^. 

i3>-^A]d|) 32: (l-^l^-2-^-l > 2,5,6-BflH^lH.S.-3|^^i-3-^)-< i V^H 4Kq2) fM3 
14>^aH 33: (2-^i-l-5ffl°m-l,2 f 5,6-^|H^]H.S.-s|^^-3-^)-^HlH -$(q3) ^ 
i5> ^A^l 34: N-^=^l-2-(2-^-l-^^^^-1.2,5,6-^H^^S-^Bl^-3-^)-<>>AflH<i> 
Pl5L(q4) 

16>^aH1 35: [2-4i-l-(4-3fl ^-^H )-l , 2 , 5 , H^l i= 3.-2} ^-3-^ ]-<>Ml B#(q5) ^ 

17> 
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# ami 

32 




*ll 6 IH 

r. 29-7. 18 (m 511) 6.50 (t, >4.5Hz, 1H). 4.58 (s, 
JH ). 3.31 (d >7.2Hz 4H ), 2.29 (ab, >11.0Hz. 
J.5Hz, 2H) 


33 


HO^O 

° uo 


7.31-7.18 (m,5H). 6.53 <t. >4 5Hz, 1H), 3.67 U. 
>7.2Hz, 2H), 3.30 (s, 2H). 3.23(t. >7.2Hz, 2H) 
2.90 (t. >7.2Hz) 2.23 (ab. >U.7Hz, 3.6Hz, 2H) 


34 


OH ~1 
HN^.0 


7.32-7.12 (m,5H) 6.47(br t. 1H) 3.56U, ^lO.BHz 
2H), 3.11 (s. 4H) 2.78(d, >6.0Hz, 2H) 2.14(d. / 
=10.8Hz, 2H) 


35 




7.29-7.14 (m,5H), 6.55(t, J*=4.2Hz, 1H>, 3.46U, J 
=6.7Hz. 2H), 3.38(t. >7.3Hz, 2H), 3.31 (s, 2H> 
2.64(t, >7.1Hz, 2H5 2.37(ab, >6.3Hz. 2H) 
1.67-1. 58(m, 4H) 



ia> ^aH 36. 2-[l-(2,4-^^^Al-^^)-2-^-l,2,5 f 6-^H^lH.S-^^^-3-«a]-N--Sl^ 

19> ^1 1. zt-^pfl^Al-^l^)-2-^-3X|g«el^-3-^l-< >Ml^ ^ ofl^g(r) W 

2 o> #7} 26^ *i| 2i3:?lHH 3^-§-(o)(26 mg, 0.08 mM)^ °>^- 

^ 7}<& 10% *«-«A(1.7 mg)» * tftf 3 **!* -§-7H^ 7"|*im 

^ [l-(2 > 4-^^1^^1-^ : i)-2-^-sl^e1^-3-^]-^Hl^ # ^3)^ 5l-^-l-(r)-i: ^ 
^Sft^K'r-fr 99%, 25 mg). 
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i> 



1H-NMR (300 MHz, CDCI3) , 6 7.13 (d, J= 8.4 Hz, 2H), 6.41 (dd, > 8.4 Hz, 



2H),6.41 (s, 1H), 4.51 (dd, >32.7, 14.9 Hz, 2H), 3.76 (s, 6H), 3.66 (s, 3H), 3.22 (dd, 
>7.5, 4.6Hz, 2H), 2.90 (dd, >15.9, 5.1 Hz, 1H), 2.76 (m, 1H), 2.52 (dd, >16.2, 7.5Hz, 
2H), 1.98-1.55 (m, 4H) 

!2> flj 2. 2- r l-( 2 . 4-^ pfl ^- Al -^1 ^ )-2-^-l , 2 . 5 . 2= £.5.-5*1 el ^ -3- 93 1 -N-*l H-H- *1 -°\ 
^IgoVPlH(sl) M 



24> #71 l^^Hl^ ^t^-(r)3l- <g^8r ^-§-^1^ 2-[l-(2,4-^^s.Al-^^)-2- 
^-l,2,5,6-^lHe^§l^-5qe|^-3-^]-N-*l^^l-<>HlH6HH. 3^#(sl)^: ^l*>S!4. 

25> 1H-NMR (300 MHz, CDCI3), 8 7.15(d, >9.0Hz,lH), 6.46(t, >4.65,2H) 4.56 (q, / 
=7.2Hz, 23.7Hz, 2H) 3.79(s,6H) 3.31-3. 19(m,2H) 2.86-2.69(m.2H) 2.41(d, >14.1Hz, 1H) 
1.89-1.79 (m,2H) 

i26> <#7] 36<H1 7l?1|^ *H^8-^3l- 3- 84 #<fr 

£fe 37 ^ 38^ 

227>^a1611 37: N-^l^Al-2-(2-^-l-€^m-^4^^-3-^)- c »Hl^ e> > n l-(s2) ^ 
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8>^aH 38: N-^^Al-3-[2-^-l-(3-^^-HS€)-^^Bl^-3- < a]-HS3q^oHH.(s3) 

9> 13. 81 







!H|6|fei 


37 




7.315-7. 169(m, 5H), 3.60(t, J*7.35, IH), 3.15(dd, 
JE=4.8, 11.1, IH), 2.917-2.856(m, IH), , 
2.728-2. 659(m, IH), 1. 698-1. 426(m, . 4H). 1.23(d, 
JE=7.05, 5H) 


38 




7.29-7. 12(m, 5H) 3.47-3.35(m. 2H) 3.29-3.23(m, 
2H)2.63-2.45(m. 4H) 2.03-1. 80(m. 4H) 1.59-.147(m, 
2H), 1.33-1. 19(m, 3H) 



30> ^A]ofl 39. N-*l=^Al-4-[l-(4-^^Al^^)-2-^-l,2,5,6-^S^lS.S-5£|Bl=l-3-^]-^ 
E)^l£(vl) W 

:32> ^aHI #31 l^^i ^-W(b)* #3.eW£. (Mono-acid, 

2-^1 € ^Hf^ ^-4-^1 ^ ofl^Efls), EDC g DMAP* ^ 5 a1#^<& i&-§-a1 

^ 5-[^-H-3-^l^-(4-^^-Al^l^)-7l-ti>S.<a]-^i-5- 6 fl^ 6 > A 1^ ^ ^#(t) 



233> ^-*l 2. 4-ri-(4-^mAl^^V2-^-1.2.5.fi-^S^1^5--^^^-3-'yi-^^ °> A 1— M 
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4> ^-71 1#?H-*1 aWHO* ^31(1) ^°B(Grubb's ( I ) 

catalysis)^ £*fl*HI «S*M£* *fr -fM-M *4H 4-[l-(4r**AM 

3 )-2-4^-l , 2 , 5 , 6- *ll H.3.-3*) El ^-3-<a 1-^-^ 3 ^-^(u)-i: *r 

; 5> 1H-NMR (300 MHz, CDCI3), 67.19(d, >8.4Hz, 2H), 6.83(d, >8.4Hz, 2H), 6.25 (t, J 
=4.2Hz, 1H), 4.54 (s, 2H), 3.77 (s, 3H), 3.65 (s, 3H), 3.25(t, JN5.9Hz, 2H) 2.33 (t, / 
=7.3Hz, 4H), 2.24 (q, JH.5Hz, 2H), 1.80 (t, >7.2Hz, 2H) 1.56(s, 2H) 

36> £7fl 3. fcg|^g^b4jdlzl4z^^ 

37> 



*fl 2#7W ^ 3^#(u)^ ^-g-^fl ^ 34 ifrM^ H"*|SJ%Al 

- 4 -[l-(4-^^Al^^)-2^i-l,2,5,6-^B^*l^S.-^^^-3-^]-^^lS. *W(vl)* *r 



239> 1R-NMR (300 MHz, CDCI3), 6 7.19-7.15 (m,2H), 6.83 (d, >7.8Hz, 2H), 6.28 (br t, 
1H), 4.53 (s, 2H), 3.76 (s, 3H), 3.25(dt, J A =7.5Hz, J B =1.8Hz, 2H), 2.38-2.23 (m, 6H), 
1.85-1.76 (m, 2H) 
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40 vfl*l 42^ ifWH ^1]2:-S>5514. 

1>^AH 40: 4-(1-^^€-2-^-1,2 ) 5 1 6-^H^*1-S-^^^-3-^)-N-*1-^a1-^^p1- 
(v2) tf* 

12> 41: N-*lH^Al-4-[2-^^-l-(3-^^-HS^)-l,2,5,6-^B^*lS.S.-3il^ia-3-^]--¥- 

^e|-i3ls.(v3) ^ 

*3>^aH 42: N-*l^Al-4-[2-4^-l-(3-^^-^)-l,2,5,6-^B^lM-^Hl>a-3-^]-^ 

5?-t«lS.(v4) ^ 
44> [S. 9] 







■ ssr^tiR^r 


40 


OH 


7.29-7.13(m, 5H),6.24(br t, IH). 3.56 It. >7.56Hz 
2H), 3.31-3.29 (m, IH), 3.16 (t >6.?Hz 2H), 
2.80(t, >7.2Hz, 2H), 2.14-2.03 (m, 5H), 1.66-1.61 
(m, 2H) 


41 1 


OH 


7.29-7. 17(m, 5H>, 6.32(br t. IH). 3.4C it, J=l .3Hz | 
2H), 3.35 (t, >5.9Hz, 2H), 2.63 (t, >7.6Hz, 2H), 
2.37-2.28(m, 5H). 1.99-1.73 (m, 5H) 


42 




7.29-7.15(m. 5H>, 6.31(br t, IH), 3.45 , U , >6 5Hz 
2H). 3.32 (t, >7.1Hz, 2H), 2.64 (t, /=7.0Hz, 2H), 
2.27(d, >7.2Hz, 6H), 1.60 (s, 6H) 
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7> 1-1. HDAC^ ^*flS. <8H 

a> ^el-(HeLa) 43. ^ ^#«r-8r ^oWI^^H^ S^€-2-5. a>**}j1, HDAC <8#% 

^^/^M" ^lHCFluorescent Activity Assay/Drug Discovery Kit, Biomol, USA) 

^A}^§. a^ltb ol-g-*Kr ^^.4 ^J^S.^ ^ "fl-f $MYi 

(Fluorogenic Histone Deacetylase Lysyl Substrate)^ *l-§-*H, ^Ml'&sW-all %^ 

ofl c»H1^7l (acetyl group)7> >{|7|£}^, 71^°! 360 nm^l <^7l (excitation) a^HM 
460 nm^ ^(emmition) 4^ *flfe €3* °l-§-t!: 3M4. 
49> £ s^l^ zj-z^- ^S.^ (0.01-10 iiM)S. €-;W*r "M 6 ^ ^Ml^eJ- 

6>*fl ft^S* 25r°lH 20£r# t& ^7fl^](developer)» 7}1iiH 350 nm^ <*| 

7l4^Ai 460 nm^l ^^BS^l^S #^*>^4. IC50 ^^tflSM 

:50> ^^^41- f>}7] 5. 10^ M-^NSSWSE^IH AAfe ICso's<l, Afe IC 50 's<5, Bfe IC 50 's< 
10 ^ Cfe IC 50 's>10* ^lW). 
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3> a>^- ^AflS^r PC-3 afe NDA-MB-231 (ATCC, 10% ^ Bflo> ^ (Fetal 

Bovine Serum; FBS)<>1 5L^€ RPMI 1640 a>**H yfl<#*r£4. <M*Ka*r 

^ nflfe, 5% ±: Bfl^> i^rfe RPMI 1640 wfl*H 5 x 10 4 cellsM)^ 

Ai|if 96€ ^3MB*H * 5% C0 2 , 37Tl<q*\ *^«r 3s *HM- 

^4tb tr* W*** *Wr7l ^IIS. 4^*r7l 1^*113. (Time zero, 

TO) #BflolE6fl 50% 50^ 4i*^r s 

S*W* *^tr ^15.*^ 3^1^ 48^1^1; o^ofl 50% m^#S.S.oH]EXj-^- 50 
fd^ ^ Afla^ JL^^cf. Afli^fl 7}*fl*l^ ^fftS] ^ ^rSLfe 0.01, 0.03, 0.1, 

0.3, i m/wKP\ 3 s* *V£4. «MH* jW^sl * o.i% *Vi 

H AV6fl ^5LS.4^1 BCsulphorhodamine B; SRB)^ 0.4% -8-d|* 100 //«» 7>*>^ Afl 

a* <3^*|-£tJ-. 30 *<J-*ltr 0.1% ^VAflH^S. 4^*}al tH ^ofl^ #2^1*1 

10 mM *1M^(pH 10.5)« 7>*H S^l 6 ** -MW^t}. 540 nm°iM ^€ 3^ 

^fltt ^^-ir^- ^rtr #43.^ ^-Sr 50% ^*0*rte ^S-(IC 50 ( 
jag/ntf))* ^t^rS^r- 

254> ^^4* ^>7i a io<H| M-Bfvflsa^ca^-H * si*A AAfe ic 50 's<i, ic 50 's< 

5, B^ IC 50 *s<10 % Cfe IC 50 's>10* si\v\^SL, ¥ ^^fl tfSi* a>s3«W<aOUlrianycin) tfl 
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Ml AUL***M»*AS AAfe 4* (1-2«B), Afe *R> *1* (3-5«fl), Bfe »1«* (5-10*1)) « C 
^ ufljf vie} (lOtifl oi^-)^ slvi^tq.). 
> *>7l a 1041 M-^\i 2°1 HDAC3 33*1*11^ ^-id ^*<M|5. (PC-3)S1 ^^^«fl 

7>3£ 4* sis**. 

6> [5. 10] 







Sfe NDA-MB-231) 




nDscw*rsn — 


Sife NDA-MB-231) j 
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AA 


AA 


22 


C 
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AA 


B 


23 


C 
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AA 


B 


24 


C 
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AA 


B 


25 


A 


C 
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AA 


AA 


26 


C 


C 
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AA 


AA 


27 


c 


C 


7 


C 


C 


28 


c 
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C 


C 


29 


c 
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C 


C 


30 


c 


C 


10 


C 


C 


31 


c 




11 


C 


C 


32 


c 




12 


C 


C 


33 


c 




13 


C 


c 


34 


c 




14 


C 




35 


c 




15 


C 




36 


c 


1 c 


16 


C 




37 


c 




17 


C 


c 


38 


c 




18 


AA 


c 


39 


c 




19 


AA 


B 


40 


c 




20 


A 


! C 


41 


A 




21 


AA 


| A 


42 


A 





S7> 2 . 

*8> 25d5g3 ICR741 ^^(tfl^^^l-)fi}- 235i0g5l ^^J€M(SPF) ^H^ZL-S-g-Bl 
(Sprague Dawley, BiogenomicsA» 5flB» AA 10*}^ 4$<L3. i+M * ^ °M 
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Sols. -fj-S.31] lOOtng/kg, 600mg/kg, 3000mg/kg^ -g-^S. -^^^.o^^ * 24*) 

'%.<q*\ tflM4 * "WH * **** 

>1> *fl*H 1. #*fl^ ^2: 

52> 1 ^•'^•l- 300 mg 

>3> -f}-# 100 mg 

54> ^a. 10 mg 

65> ^-71^ ^l-§: ^*>ol 7l^5>H #*l*H ^12:^:4. 



66> *jl*H 2. 3*0^ 

:67> 7 50 mg 

> 68 > 100 mg 

J69> -ft^ 100 mg 

no> dz^lQ-Q TP>^Z-tll^ 2 mg 
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> 3. *j|2 

> ^A]ofl 14 50 mg 

> ^-r*l£- 100 mg 

> 100 mg 

3> ^Bfl^}^^ nlzim^ 2 mg 

« 42^:4. 

'9> 17 SHMfr 50 

ii> pH 2^*fl 

32> ^A};^ ^£^«H l «S#^"(2 mi) ^-71^ ^"^S ^2:^-. 



83> 5. ^12: 

84> -*)aH 18 3i|^H£ 1000 "US 

:85> Qi% 20 g 
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°1 W£ 20 g 

> 

Wt* 7>*H ^ 1000 rata tf*«th ^l^^^l tt}-^ ^-7151 ^£ 

^. £^ tffr, *^*>3. ^^M^ ^*H# ^2:^4. 

> tc}-^. ^^■^r ^^M^^V^l (Hi stone Deacetylase)-!- ^-g-^^-S. 
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11 



^■*>fe «Wi^t : 




vflx] 43 Wl. ^hs, ttMl, 

M 4*3- *l«r=lir *m*l)5>1, 3r^r 1 *fl*l 3^ <£Q, R'3. *1 
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R'fe <^iMi*h tZ&'t 1 33 *I9 *4W *1«7W 



l^T 1 ^ 2] 

X^r -OH, -NH0H, -NH0CH2Ph^ <W 2:^1". 



31 

3-[l-(2,4- r1^^AlM|^)-2-^-l,2 > 5 > 6-^H^*l^S^Bl^-3-^]-N-*lH.^AlHSS| 

N-*l^Al-3-(l-^^-2-^-l,2,5,6-^m^l^-^^^-3-^)-^^^r^lS., 

N- ^^Al-3-[l-(4-^HS-€^)-2-^-l,2,5,6-^m^SS-^Bl^-3-^]-=S.3t|^ 

N-*lH.^l-3-(2^^-l -^<«-l,^^ 

- 3 -[2-^4i-l-(4-^ ^-SSl )-l ,2 , 5 , 6-* £3.-3*1 ^ ^-3-^ ]-= 3.S1 £r 

N- §l^Al-3-[2-^^-l-(4-^^-^m)-l,2,5,6-^H^l = S-^El^-3-^]-^^^o> 
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3-[l-(2,4-^^^A^4)-2-^-l,2,5,6-^B^*1^3t]^ia-3-^]-H^^V, 

3 -(2- ^-l-^^^-l,2,5,6-^H^H^s|^^-3-^)-HS.^^, 
3 -[2-^-l-(4-4 1 d- s .S.€)-1.2,5,6-^lB5l-«l «-3-«]-«i^-fr*. 

3-(1-^^-2-^-1,2,5,6-^B^*1H^b1^-3-^)-N-^^^-2-^-H^^>p1H, 
N-(2- 6H^^)-3-(l-€^-2-^ai-l,2,5,6-^H^l^-^Blia-3-^)-Ha^^H 

— > 

N _ (2 _ 6H ^_^)-3-[l^ 
N-(2- 

<>W^-3«)-3-[l-(2-^*l^ 

N-^^^Al-3-(2-^-l-^^€-l,2,5,6-^m^lHS-^^^-3-^-=^^V ia l^, 
3-[l-(4- ^M^ 0 M^-^^)-2-^^-l,2,5,6-^S^lH.S-^^^-3-^]-N-^^^-H 

N-{4- [5-(2-*l 7>w>2.«a-^l €)"6-^^-3 , 6-t» *1 2= JL-2H-53 3 ^-l-fl * HA 
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3_ [1 _ (4 _ 6>>|^o>ol2n-«*)-2^&-1.2 i 5,6-^S^*|SA-i|^«-3-«]-Hai|«t i 
3-[l-(4-^S^oH^-ia^)-2-^-l,2 > 5,6-^H^l^-^^^-3- < a]-HS3q^^ 

3 -{2- 4i-l-[4-(ff^-4-f£'d <>}*1 Si)-** ] -2-^-^-1 , 2 , 5 , 6-3| S-3.-*\ 3 ^ 
N _^^s.A]-3-(2-^-i-l-€^ all el ^-3-^ )-= 3.3*! ^o>^l — , 

2-[l-(2,4- tq^^Al-^^)-2-^-l,2,5,6-EflH^]=^-^^^-3-^]-N-*lS.^-Al-oHl 

2-(l-**-2-^-l , 2 ,5 , 6-*H^*1 B» ^-3-^]-N-*l E^a1-6].a||boMe, 

N - ^ = SAl-2-[l-(4-qHS-€^)-2-^i-l > 2,5 > 6-^H^*l^S.-3q5lTa-3-^]-N-*lH.^ 

N _^^Al-2-[2-^^-l-(3-4^-H^)-l,2 t 5,6-^H^l^-^Bl^-3-^]-N-*l=^ 
N- 

*lH.^l-2-[2-^-l-(4-^\i-^m^ 

[l-(2,4-^^^l-^^)-2-^^-l,2,5,6-^H^l = S.-^Hl i a-3-^]-^lB. 
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(1- ^^-2-4^-1,2,5,6-^^^1^-3)^^-3-^)-^^ 
(2-^4i-l-^o11^-l,2 ( 5,6-^SH}*l = S.-^^^-3-^)-6MB. 

N- *1 S.^Al -2-(2-^i-l-5fl ^ofl^-1,2,5, 6-3|meJ-*1 2=3.-33] *4 ^-3-^ )-<>WI B<>W 2= , 

[2-4i-l-(4-^^-^^)-l,2,5,6-tflSe}*l^S-^elta-3- , a]-^Hm^, 

2-[l-(2,4- s. a] ^ )-2-^r±-l , 2 , 5 , 6-*l| H B**l 2=3.-3*1 ^-3-^ ]-N-*l 2= ^ *1 -<>H1 

N _^c^. A ]_2-( 2 -4^-l-Jffloi] ig-3r)B|) e) ^-3-^ )-oH]eo}. d ]= ( 

N- *1 -3- [2-4^-1- (3-afl ^-iS^g 5fl ^ ^-3-13 ] -5.-3.3x1 — , 
N-*lH.^Al-4-[l-(4-^^Al^^)-2-^-l,2,5,6-^H^*lH.S.-3il^^-3-^]-^^r.lc 

4-( 1- Jffl^fl ^-2-^-1 ,2,5,6-tfl He^l 2= S-sil ^-3-^ )-N-*l 2= s-Al — ^-B) eM 2= , 
N-*l^Al-4-[2-^-l-(3-^^-H3.^)-l,2, = 3.-3x1^ ^-3-^]-^ eH 

r: 

9 

N-*l 2= ^ *1 -4- [2-^-1- (3-sfl )-l , 2 , 5 , 6-3| H^l 2= 5.-3*1 ^ £-3-^ ] ^1 2= 
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